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PROBLEM TO BE SOLVED: To simply/easily form an optical thin film having a 
fine/complex pattern by removing a resist together with an optical thin film and leaving a 
optical thin film having a prescribed pattern shape after a resist is formed on a transparent 
substrate, further an optical thin film is formed on a whole substrate face. 

SOLUTION: A resist 2 is formed on a surface of a transparent substrate 1 of glass, plastic, 
etc., by an ink jet method, etc. Next, an optical thin film 3 is formed on a whole face of the 
transparent substrate forming the resist 2 by a vacuum deposition method, a sputtering 
method, a CVD method, etc. Successively, the resist 2 is peeled or dissolved to be 
removed and the optical thin 3 on the resist 3 is removed, the optical thin film 3, which has 
a pattern opposite to a pattern of the resist 2 on the transparent substrate 1 , is left. By this 
method, an optical thin film having a fine/complex pattern is easily formed with a simple 
device at a good yield. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of an optical member which has an optical thin film pattern on a 
transparent substrate characterized by comprising the following. 

A process of giving a resist material by the ink jet method, and forming resist on a transparent 
substrate. 

A process of forming an optical thin film all over a transparent substrate, and a process of removing 
the above-mentioned resist the whole optical thin film on it, and leaving an optical thin film of 
predetermined pattern shape on a transparent substrate. 

[Claim 2]An optical member which having an optical thin film pattern on a transparent substrate, and 
manufacturing by the manufacturing method according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical member used as an internal light faculty 
article of a head mount display or a video camera especially the optical member which has different 
spectral characteristic area in a field, and its manufacturing method. 
[0002] 

[Description of the Prior Art]In recent years, in optical instruments, such as a head mount display 
and a video camera, the necessity for an optical member of having a portion which reflects the 
specific wavelength in a field, and a portion to penetrate is increasing with progress of art, such as a 
look input and a detecting position. 

[0003]The pattern is also in minuteness making and the tendency to complicate with the 
miniaturization of an optical system in recent years. 

[0004]Such an optical member can form an optical thin film on a transparent substrate 
fundamentally at a predetermined pattern, and can divide it roughly into two types of ** which has a 
pattern only in ** central part and which has an opening in ** central part as pattern shape of this 
optical thin film. 

[0005]Here, when forming the optical thin film which has a pattern of the above-mentioned **, it 
can manufacture easily by forming membranes using the mask which provided the opening in the 
central part. However, when forming the optical thin film which has a pattern of **, mask cover only 
of the central part must be carried out, but a supporter is required for a mask, and since this 
supporter serves as a shadow and checks membrane formation, it is impossible to form membranes 
at one process all over the field which should form membranes. Therefore, it is necessary to 
perform stage film formation in 2 steps or more. 
[0006] 

[Problem(s) to be Solved by the Invention]However, the stage film formation divided into multiple 
times raises the incidence rate of inferior goods, and it not only complicates a manufacturing 
process, but becomes the cause of reducing the yield. When using a mechanical mask like a shielding 
mask, it was difficult to form a detailed and complicated pattern with high precision. Although the 
method using photoresist as a method of forming such a detailed pattern is suitable, while an optical 
thin film membrane formation previous process becomes complicated by using photoresist, 
equipment of an exposure machine, a developing machine, etc. will become expensive, and will cause 
the cost hike of an optical member. According to the kind of resist, a special organic solvent and 
alkaline development agent, a stripping device, etc. are needed. 

[0007]This invention was made in view of such a problem, forms the optical thin film which has a 
detailed and complicated pattern at a simple process, and there is in providing a reliable optical 
member cheaply. 
[0008] 
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[Means for Solving the Problem]It has the following the first of this invention. 
A process of being a manufacturing method of an optical member which has an optical thin film 
pattern, and giving a resist material by the ink jet method on a transparent substrate, and forming 
resist on a transparent substrate. 

A process of forming an optical thin film all over a transparent substrate. 

A process of removing the above-mentioned resist the whole optical thin film on it, and leaving an 
optical thin film of predetermined pattern shape on a transparent substrate. 

[0009]The second of this invention is an optical member manufacturing with the above-mentioned 

manufacturing method. 

[0010] 

[Embodiment of the Invention] Drawing 1 is a cross section showing the process of the 
manufacturing method of this invention. In this invention, first, on the transparent substrate 1, a 
resist material is given by the ink jet method, and the resist 2 is formed. That is, it draws on a 
transparent substrate, using a resist material as ink in the ink jet method, and the resist 2 of a 
desired pattern is formed ( drawing 1 (a)). 

[001 1]In this invention, substrate materials for optics generally used, such as glass and a plastic, are 
used as the transparent substrate 1. As a resist material, they are things which can be given on a 
transparent substrate as a detailed ink grain by the ink jet method, such as what dissolved the 
polymer material in the organic solvent, and a thing which made water distribute a color and starch, 
And if a formed element remains on a transparent substrate after desiccation, it can use. 
[0012]As an inkjet method, it is usable in the bubble jet type which used the electric thermal- 
conversion object as an energy generation element, or the piezo jet type using a piezoelectric 
element. 

[0013]The optical thin film 3 is formed all over transparent substrate 1 in.which the resist 2 was 
formed ( drawing 1 (b)). What is necessary is just to choose a method for film deposition with the raw 
material of the optical thin film 3, and a vacuum deposition method, sputtering process, a CVD 
method, etc. are used. 

[0014]It exfoliates or dissolves and the resist 2 is removed ( drawing 1 (c)). Simultaneously, since the 
optical thin film on the resist 2 is also removed, on the transparent substrate 1, the optical thin film 
3 of a reverse pattern is left behind with the pattern of the resist 2. 

[001 5] According to this invention, since the resist of a detailed and complicated pattern can be 
easily formed at one process, a device expensive as this resist formation process etc. are 
unnecessary, and the yield is also good. 

[0016]The mimetic diagram of an optical system which used the optical member of this invention is 
shown in drawing 6 . This optical system is a look input optical system, and the observation light 
study element 61 used for the optical system concerned is an optical member of this invention, and 
it shows drawing 7 that field B. In this optical system, the image displayed on the image display 
means 62 is captured from the field C of the observation light study element 61, An eyeball is 
illuminated according to the infrared light source 63 at the same time it makes the image recognition 
by viewing possible, It takes out from the transmission region D in which the catoptric light was 
provided in the field B of the observation light study element 62 at the back, the infrared light is led 
to the photo detector 66 via the wedge prism 65 on the back and the image formation optical 
system 64, and a motion of an eyeball is detected. As the optical thin film 3, a metal thin film is 
used, for example, and it comprises other than the field D so that light may be reflected. 
[0017] 
[Example] 

[Example 1] The phi3mm circular resist pattern was drawn by the inkjet method to the optical glass 
board of 10-mm thickness at 70 mm x 50 mm. What dissolved 5% of the weight of starch in pure 
water was used for the resist used here. 
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[0018]Exhaust air was performed for 1 hour, performing substrate heating at 200 **, in order to set 
to a vacuum deposition machine and to raise the adhesion power of a substrate and a vacuum 
evaporation film, after drying the above-mentioned substrate for 5 minutes at 80 **. Then, after 
carrying out resistance heating vacuum evaporation of the aluminum in an entire substrate at 100- 
nm thickness, SiO was vapor-deposited by lambda/2 (lambda= 550 nm) resistance heating, and it 
took out from the vacuum deposition machine. 

[0019]After having dipped the above-mentioned substrate in pure water, performing washing for 5 
minutes with the ultrasonic cleaner and removing the above-mentioned resist the whole vacuum 
evaporation film on it, warm air desiccation was carried out and the pattern mirrors of aluminum as 
shown in drawing 2 were obtained. 

[0020]The pattern mirrors obtained by this example have the shape of the translucent part 4 close 
to a perfect circle, and do not have appearance defects, such as a crack, and were formed very 
good. 

[0021] [Comparative example 1] The same substrate as Example 1 was prepared and the same 
deposition process as Example 1 was performed using two kinds of masks shown in drawing 4 . That 
is, by vapor-depositing by covering with the mask of drawing 4 (a) first, the vacuum evaporation film 
51 was obtained to the pattern shape of drawing 5 , and the aluminum pattern mirrors of the same 
pattern as Example 1 were obtained by vapor-depositing using the mask of drawing 4 (b) further. 
[0022]In this comparative example, the film turned to the crevice between mask edge and a 
substrate, and edge has faded. Gap arose in the knot of two masks and a perfect circle was not able 
to be formed. 

[0023] [Comparative example 2] The aluminum pattern mirrors of the same pattern as Example 1 
were produced by the process shown in drawing 3 . Namely, on the same substrate 1 as Example 1, 
carry out the spin coat of the positive resist so that it may be set to 3 micrometers in thickness, 
and the regist layer 31 is formed ( drawing 3 (a)), It irradiated with ultraviolet rays for 20 seconds 
with the exposure machine via the photo mask 32 ( drawing 3 (b)), ashing was performed after that, 
and the resist 33 was formed ( drawing 3 (c)). 

[0024]Aluminum and SiO were vapor-deposited like Example 1 to the above-mentioned entire 
substrate ( drawing 3 (d)), it exposed from the substrate rear, and the aluminum pattern mirrors of 
the same pattern as Example 1 were obtained by removing the resist 33 the whole vacuum 
evaporation film on it by carrying out ashing. 

[0025]In this comparative example, since substrate heating for raising the adhesion power of a 
vacuum evaporation film and a substrate could not be performed, the adhesion power to the 
substrate of the film of completion was weak. 

[0026]The flow chart of the process of the above-mentioned Example 1 and the comparative 
examples 1 and 2 is shown in drawing 8 . In (a), Example 1 and (b) are [ the comparative example 1 
and (c) ] the comparative examples 2 among a figure. Since (c) using photolithography has a process 
being not only long but the expensive device for photolithoes, the optical member obtained will also 
become expensive. The time rate of stage film formation to the whole process is large in order to 
require evacuation time. Therefore, if possible, although it is more advantageous to lessen it, since 
the number of stage film formation needs to combine two or more masks in order to form the 
opening of island shape, its number of times of membrane formation increases, and it is 
disadvantageous in (b), in time. 

[0027] [Example 2] To the acrylic substrate of 1-mm thickness, the stripe pattern with a line width 
of 500 micrometers was drawn by the ink jet method in a 1-mm pitch at 100 mm x 100 mm. The 
resist used here used what carried out mixture dispersion of the hexanol for carbon black with a 
particle diameter of 2 micrometers or less 5% of the weight 8% of the weight for pure water as 1 5% 
of the weight of ethylene glycol, and a formed element. 

[0028]After drying the above-mentioned substrate for 1 0 minutes at 50 **, it set to the chamber of 
a sputter device and exhausted for 10 minutes. Then, the weld slag of the aluminum target was 
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carried out in the oxidizing atmosphere by RF sputtering process. The conditions at this time were 
Ar gas flow 80sccm and 0 2 gas mass flow 1 0sccm, and the degree of vacuum was 0.8 Pa. RF 
discharge power was 500W and membrane formation speed was 3nm/second. Weld slag was 
performed for 51 seconds on this condition, and 153-nm-thick alumina membrane was obtained. 
[0029]Then, the weld slag of the Si0 2 target arranged in the same chamber was carried out. The 
conditions at this time are the conditions as the time of the above-mentioned aluminum target that 
discharge gas pressure and power are the same, and membrane formation speed was made into a 
second in 5nm /. Weld slag was performed for 1 7 seconds on this condition, and the Si0 2 film of 85- 
nm thickness was obtained. 

[0030]Then, the substrate was taken out, it cleaned ultrasonically for 10 minutes by ethanol, the 
above-mentioned resist was removed from the sputter device the whole vacuum evaporation film on 
it, and the acrylic substrate with an antireflection film of stripe shape was obtained. 
[0031] 

[Effect of the Invention]As explained above, according to this invention, the optical member which 
has an optical thin film of a detailed and complicated pattern can be formed easily, without passing 
through the process of requiring a complicated process or an expensive device. 



[Translation done.] 
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DRAWINGS 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 

Ca) Cb) to 

| »Bfc» | 1 WBX* | | «B*» | 




[Translation done.] 



http://www4ipdUnpit.gojp/cgi-bi^^ 12/18/2008 



(ig>H#H««Wf (JP) (12) & HI 4$ §t & & (A) (11)MEW£M»* 

1-6050 

(43)&§flB ¥£11^(1999) 1JJ12B 

FI 

C2 3C 14/04 B 
16/04 

G0 2B 5/08 Z 
1/10 Z 



M*S©SC2 OL 6 H) 





WBSm- 158212 


(71)HWA 


000001007 










(22)fflWB 


¥^9^(1997) 6 3168 




jRSaRfeBBKm? 3 T g30# 2 ^ 






(72) 


«* »- 






















(72) fgWif 










«^ClEAHIXTA?3Ti30#2^ 
























Jtatf&*HTOL^3TI30#2-!§ ^ 














(74)^31 A 


#a± ssa m wi«) 











(54) x&mRzPtvmmm 



(57) CS*tJ] 



(51) IntCl. 6 KBQIB^ 
C 2 3 C 14/04 
16/04 

//G0 2B 1/10 
5/08 




(2) 



WBPFl 1 -60 50 



■[m*a2] asM^^^^-y^u 
it^i i ie«o»s^at «t DmmztLtiz t mwtt 

[00 0 1] 
[00 0 2] 

[0 0 0 3] iS^. *^^J«{CffoT. * 

[ooo4]<itf)j:d %%&mm. m^mzmwmsi. 

[0 0 0 53 ±fe®w^-y£frf 

%&t{± . ^'t'SP^^ & 9 mm i%mxm & & v * 
•cjsntft - 1 aq^rsrc* «ot. mmxm & 2 

[0006] 

i-i . awBTaat^rv y * stfMif- 



mm^Tw v mm . *r stftB® 1 5r s . 

[0007] *f6«ii; 3 &lfl]Hfc«*T£$;fi 

mm%m:TB& 1 . ft »s v 

[0008] 

h^X, WmM.HzA vt*J* -y J; 0 P^'X h 

i,z*mmmm-%> xmt . ±mv va b tzcom 
ye^mmz: t m& i x m *mffi. ± izm ^ ^ - y ^ 

[ o o o 9 ] it, nmmurnxM 

[0010] 

^■tmwmmx'ht, *wmz&^xit, iermm . 

«l±t>f y^j^x -y h-mzX'OUy'Abm^n^LX 

^va y 2 *»fi&ts yt-Js. ? bmzmf 
h4v9t ix wja bmm^xmwmKxizffim 

Ls BfS<0>'^-yOb'i/Xh2*?B«t* (HI 
(a) ) . 

[0011] *BBJfci3i,vr , SQgHRl i; LTti. ^' 

mm^t>tii. ttc. p'JAbtftixtt. ^mmm 

fr^MRS-ti-Jtfe^ y?>-x -y hffitJ: DW*^ 
[0 0 12] 4 y^^'x-y h^tLTii. 

^-%4« : Ft ixmmmmmm^7°!yy^ 
v b*?Ar, mwzmmm^m^t'xYy'x. -vb? 

[0013]l/yXh2 1tm$LLtzWmM 1 ^ffltCit 

^m^itmm-h mi (b> > . ck*^. 

HJR 3 J: -5 T ^tRtiiii'^ < , Ml immM 

[0014] h 2 taWBav^iiWIILTlftS'tS 

(HI (c > ) . [3]S#t. I^^h2±<03£^llt>l* 

*?fLSfc». mmxu i JiCtti'^ b 2 <n>^-y 
[ooi5] *mnz£td£. 1 xmx-mM&^ma 

n9-y<ry\sVA b JSItMtS r fc*«"C# lii 

&tz. m^mx-hh, 
[0016] me^mco^mm^m^ 



3DQCID:<JP 411006O5OA I 



(3) 



#M¥1 1-60 50 



mwttT&ffie 2 m^ztimmmmft&m^e i 
tnmz, mmmiem 3iz£<im.wi. trim 

!BSRtf>»* fctttttft t <Of* I. . #¥flH« 3 fc LT 

MthldmmixX^h, 
[00 17] 

immm 

immm i ] ? o mm x s o i omms^^ 

>7 y h j£fc J; V <t> 3 mmCOPWcOl- 
hy^-ySr|@jf Lfc. iiTflJufcU-i/* M4. 
ffc.^fc 5 a*%<7)T-/v^/v& ?t» t fc i to £J$V ^fc . 

[0018] m.mm& ovx'5fimm$tZttik. 

fc*. 2 0 0 , Cte»KJBRifi : V>***ibs l«H8H*St* 
ffSr-ofc. <ICOfjL fflK£lBfc77I/S-'/ , A£ 1 0 0 n 
m/f fcjgfiaM» I fcfJL SiOgrA/2 (A = 55 

o n m ) ffiftsnsMif l , usiMfffl ± o m *> aj l 

fc, 

[6oi9] ±iaHs*«*t»u, es«a^»»-c5 

£LfcflL iaBteftL, l2fc*-fJ;?&77PSx9A 

[0020] *mmviit>tifcw->$ y~i±, m 
.368154 «jg«*qtntaa<, ao, ff*<o^fLx»& 

[002 1] [Jt«^Jl]*»lfc^ltS«S-fflK 

U H4fc*1-2«B(covX^tfflv^'CIOt0!llfc|Bie. 
HtlgfcfrSr^fc. BP*>, 5WH4 (a) 
SfflKLT3£*SrfT& ^ £ fc fc i l 9 , H 5 W-yfflt 

tzmmm5 1 $ ^icn4 ( b > «7x^ssut 

H»£fr& 5 £ TSS»W 1 4: PI t/^-y<OT^ S - 
7AA°7-yS5-£ftfc. 
[0 0 2 2] *Jt«Wt*5^T{±, -?X?i.yfl:iR 

<7)t # Hfcfi#' ; ii] o a/vt% x 7 ?w wt u * 

fc> ifc. 2fec07X7<o-3&r@-C'Xi^£ty jtR 

[0023] [ itRffl 2 ] II 3 C^fltC i otlft 
Ml fc Ht^-ycOT/l-Sx^i^-y 5 7-£# 

Jf3l£ffML (H3 (a) ) ; 7*V?A9 32*ft 
iXmm&lZ i "3 2 0 SHSEfttt L (03 
(b) ) . fiOftr-y^^tfirtV^ I^ ; Xh3 3£ 
JPMUt (13(c)) , 



[0024] ±fE*K^fflfcna0! 1 1 nm^zriv s - 

^AfcS i Otr||*b (M3 (d) ) . Mtfflirijf 
3ttU T 7 y y?"-f & £ fc fcj; D V=JX Y 3 3 * -fcO± 

coMMm? tmnth <r fc fc i o . 1 1 p t; 

- y co s - 7 a; n° 7 - y * 5 - £f#fc e 

[0025] *ib^JfcBV^i±- l*Mfc«^®» 
A * ±{f 4 Tt^cO^KjD^&fi 1 3 £ fc ^ iC0X\ 

x-t ± 0 co!<o»vco#i^i^ ^ t 
[0026] JJffietW 1 . tt^^J 1 . 2 C0I@C07 n 
-■f-^-hSriaSfc^f . 0+ ( a) 36*3810! 1 , 

( b ) mmm 1 . ( c ) *w 2 * . 7 * h u 

VSffi^ffl^Jt (c) ii, iSj^fi^tr^ij TSr<, 7 

mthtztb, xm£mzmmmm-&tf±z\<\, m-> 
*\ (b) Ti±MticomnMmmi-&tzMzmm&co 

[0 02 7] [HS£#1J2] 1 OOmmXl OOmmTl 
m mif COT 7 U ;PS^fc . 1 mm t° y f-f 5 0 0 ju mco 
lltlcox h 9 ^ 77 ^ - y Sr >f y 7 -y b ffi fc J 0 IS 
M L ?t . ; d xm ^ U S^'X h 14 . |$7Kfc 1 5 Jti%co 
xf-p y7" U 3-/1/. BBl&ftk jw mJilTco 

7 >/ 7 $■ 8S*%, ^^Hfy-zUSr 5U 
& H c ^-5M5:L^fcco&ffi.ffiL^. 
[0028] JJESRS- 5 O^Cf 1 OWIL^S, 

77 1 «y ^sbco^-^ yv N*-(c-b >y h t . io ftrmm i 

fc. itof^, RFxyt-y^yy^fcior^Sx^A 
7-^' ■/ h Sr^SH^+T-X^ 1 7 7 Lfc. £cOB#co* 
A r $7M8 0 s c c mSt/'0 2 tSX^M 1 0 
sec mt\ i^K^'O . 8 Pat'init. RF^^n" 
7-145 OOWT, «iG«Kti3nm/fKr*r>Jt. ; 
CO*#T-5 l»A- 7 ^IMt\ S3 1 5 3 nmco 

[0029] ?|#^# , |B]-^^y/<-^fclEKL.T*) 
h S i 0 2 7-y v b l^yHfc. CcO^cO^ff 
14, ^l^'7Ea^Vty-i4±ieT/PS^'7A7-7 1 -7 

h (o^fc ra tsfeff-?, mmmt 5 n m/^fc . ; 

cO^ffTl 7#R3^t-y7S- ; fT^V\ 8 5 nmJfCOS i 

o 2 m%fz. 

[0030] ^cotiL x*v9m.£ i )mLm*)& 
L. x^y-zUfciOSitlS^^l oftmmix, ± 

[003 1 ] 

a3KHS*v^«5rJIII*S-r*lgSg & £ fc * 

<, m®xmm%^?->nmmm*iiti%&m 



OX\D: <JP 41 1006050A_J_> 



(4) 



1-6 0 



























.g, 


3 1 U'V-X hJB 


[04 ] 3^%^^ 7 )J;bK^]lT'flV' s ^!'7X7^jK^SlT"ifc 


^9 "7 k -r? "? -7 
o ^. /| r s a/ 






[El 5] *^ B J^Jt^Ml fciStvC, H— C9j£J3H§*C 






6 1 ®K3t^«?- 


[@6 ] ^m^^mm^mmxm^m 


6 2 H«^¥8 




6 3 fflfcm 




6 4 *S«Jt^ 




6 5 ^ffh"7°UXA 


[us ] *m&mmwittme>7v-i-*-b? 


6 6 



[HI 3 [02] [05] 




(5) 



#r*Fl 1 -60 50 



[04] [@ 7 ] 




DOCID: <JP 411006050A_I_> 



(6) 



WHPF1 1-6 0 50 



(72)%bj« sea ffB 



